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Title of The invention: 

Botanical Hard Shell Capsule And Manufacturing Method 
Thereof 

25 Abstract: 

The present invention relates to a botanic hard 
shell capeule for medicine, which does not fracture at 
low water content and is useful for filling water- 
absorbable or water-sensitive preparation,- and a method 
3 0 for manufacturing the eatne. 
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The botanic hard shell capsule according to the 
present invention comprises 18-22% of botanic cellulose 
(HPMC) as a principle component having a viscosity of 
4-6 cps at a temperature of 20 ' C and a concentration of 
5 2%, 0.8-1.2% of gellan gum as a thickening (viscosity 
increasing) stabilizer, 0.05-0.1% of sodium citrate, 
0.01-0.05% of glycerin as a plaeticizer, 0.1-0.5% of 
sucrose fatty acid eeter as an emulsifier, and 
76.15-81.04% of purified water, based on the total 
10 weight of the solution. 

The botanic hard shell capsule according to the 
present invention is manufactured by a method, which 
comprises the following steps: 

IS a step of maintaining a solution for preparing a 

botanic capsule at a temperature of 55-60 ' C while 
circulating the solution in the imtnereion bath of the 
capsule-molding machine at a rotating rate of 25-30 rpm; 
a step of immersing a molding pin in a solution o£ 

20 the said bath for 10-15 seconds and then cooling the 
said pin for S-10 seconds by quickly transferring the 
said pin to a cooling system attached to the lower part 
of the said bath; 
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a step of cooling the said pin for 100-120 eeconde 
by vertically raising it up toward the upper cooling 
system to control the flow of the coated film to be 
molded in the said pin by the cooling air; 
5 a step of drying the molding pin at a temperature 

of 30-35 6 C and a flow rate of 8-10 m/sec for 60 minutes 
by transferring the said pin passed through the said 
upper cooling system to a drying tunnel; and 

a step of taking out, cutting and assembling the 
10 cried capsule in a processing section. 



Representative Drawing: Fig. 1 
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SPECIFICATION 
Brief Description of The Drawings 

S Fig. 1 is a schematic drawing showing an apparatus 

for manufacturing a botanic hard shell capsule according 
to the present invention. 

Fig. 2 ie an enlarged drawing showing a cooling 
10 process in a cooling system controlling a flow of 
eolution in a lower part of apparatus in Fig. 1. 

Fig. 3 is an enlarged drawing showing a cooling 
process in a cooling system controlling a flow of 
15 solution in a upper part of apparatus in Fig. 1. 

Fig. 4 ie a graph comparing water content of a 
botanic hard shell capsule according to the present 
invention with that of the known gelatin hard shell 
20 capsule. 

<Explanation of Reference Numbers In The Drawings* 

1 : immersion bath 2 ; molding pin 

25 3: lower cooling system 4: elevator 

5: upper cooling system 6: drying tunnel 
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7$ processing section 8: greasing section 

Disclosure of the Invention 
5 Technical Field and Prior Art 

The present invention relates to a hard shell 

capsule for medicine, particularly a botanical hard 

shell capsule, which does not fracture at low water 
10 concent and Is useful for filling water-absorbable or 

water-sensitive preparation; and a method for 

manufacturing the same. 

in general, a hard shell capsule for medicine is 

formed from a coated film composition comprising gelatin 
15 as a principle component, a suitable amount of 

plasticizer such as glycerin or sorbitol, and optionally 

opacifier, dye, pigment and the like. 

The coated film of the gelatin capsule obtained as 
20 above commonly contains about 12.5-16% of water. It is 
not preferable to fill a water-absorbable or water- 
sensitive preparation in a capsule due to water, when 
water content in the coated film of the gelatin capsule 
is not more than 10%, the coated film loses plasticity, 
25 thereby significantly decreasing an impact resistance 
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upon filling medicine in a capsule, and thus rendering a 
capsule fragility. 

Further, a gelatin capsule has disadvantages that 
5 water content in the coated film ie lowered, that 
diameters of a cap and a body are diminished due to a 
contraction of the coated film, and that disintegration 
o£ them is retarded/ when storing the hard shell capsule 
filled with or without medicine. 

10 

The purpose of the present invention is to provide 
a botanic hard shell capsule and a method for 
manufacturing the same, which can lower . a water content 
in the capsule, reduce a fracture of the capsule even in 

15 low water content, and ie superior to a gelatin capsule 
when being filled with a water- absorbable or water- 
sensitive preparation; by using a botanic cellulose 
(HPMC) as a principle component in order to solve the 
problem caused by using gelatin as a principle 

20 component. 

The botanic hard shell capsule according to the 
present invention comprises 18-22% of botanic cellulose 
(HPMC) as a principle component having a viscosity of 
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4-8 cps at a temperature of 20 ° C and a concentration of 
2%, 0.8-1.2% of gellan gum as a thickening (viscosity 
increasing) stabilizer, 0.05-0.1% of sodium citrate, 
0.01-0.05% of glycerin as a plasticizer, 0.1-0.5% of 
5 sucrose fatty acid ester as an emulsifier, and 
76.15-81.04% of purified water, based on the total 
weight of the solution. 

According to the present invention, there provides 
10 a method for manufacturing a botanic hard shell capsule, 
which comprises 

a step of maintaining a solution for preparing a 
botanic capsule at a temperature of 55-60 0 C while 
circulating the solution in the immersion bath of the 
15 capsule-molding machine at a rotating rate of 25-30 rpm; 

a step of immersing a molding pin in a solution of 
the said bath for 10-15 eeconde and then cooling the 
said pin for 5-10 seconds by quickly transferring the 
said pin to a cooling system attached to the lower part 
20 of the said bath; 

a step of cooling the said pin for 100-120 seconds 
by vertically raising It up toward the upper cooling 
system to control the flow of the coated film to be 
molded in the said pin by the cooling air; 
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a Step Of drying the molding pin at a temperature 
of 30-35 0 C and a flow rat© of 8-10 m/sec for 60 minutes 
by transferring the said pin passed through the said 
upper cooling system to a drying tunnel; and 
5 a 3tep of taking out, cutting and assembling tha 

cried capsule in a processing section. 

It is preferable to carry out the process at a 
temperature of 15-20 * C in the lower and upper cooling 
10 systems and a air- flow rate of 4-6 m/sec. 

The present invention is described in detail by 
the following Example. 

15 Example^ 

The botanic hard shell capsule according to the 
present invention is made of botanic cellulose (HPMC) as 
a principle component, gellan gum as a thickening 
20 stabilizer, sodium citrate, glycerin as a plasticiser, 
sucrose fatty acid ester as an emulsifier, and purified 
water. 
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According to the present invention, the botanic 
cellulose (HPMC) having a viscosity of 4-8 cps at a 
temperature of 20 * C and a concentration of 2% is used in 
an amount of 18-22% based on the total weight of the 
5 solution. Gellan gum as a thickening stabilizer is used 
in an amount of 0.8-1.2%, sodium citrate in an amount of 
0.05-0.1%, glycerin as a plaeticizer in an amount of 
0.01-0.55%, sucrose fatty acid ester as an emulsifier in 
an amount of 0.1-0.5%, and purified water In an amount 
10 of 76.15-61.04%, based on the total weight o£ the 
solution. 

The method for producing a botanic hard shell 
capBule is explained with the drawings attached 
15 herewith. 

Fig. 1 is a schematic drawing showing an apparatus 
for manufacturing a botanic hard shell capsule according 
CO the present invention; Fig. 2 is an enlarged drawing 
2 0 showing a cooling process in a cooling system 
controlling a flow of solution in a lower part of 
apparatus in Fig. 1; Fig. 3 is an enlarged drawing 
showing a cooling process in a cooling system 
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controlling a flow of solution in a upper part of 
apparatus in Fig . 1 . 

As shown in Fig. 1, 76.15-81.04% of purified water 
5 is introduced to a vehicle (not shown) at a temperature 
of 80-85 e C. Next, 0.01-0.05% of a plastlclzer and 
0.1-0.5% of an emulsifier are added to the said vehicle. 
Finally, 18-22% of the botanic cellulose (HPMC) is added 
to the said vehicle. At this time, the mixture is 
10 stirred at 300-350 rptn for 30 minutes. 

After 30 minutes of the stirring, 0.8-1.2 % of 
thickening stabilizer is added thereto, and further 
etirred for 30 minutes. After the etirring is completed, 
15 the temperature of the mixture is lowered to 55-60 * C, 
and then is left for standing for 45-48 hours in order 

to def oam the mixture . 

Next, the solution is introduced to an immersion 
20 bath of a capsule-molding machine shown in Fig. 1. The 
temperature of the solution is maintained at a 
temperature of 55-60 0 C while the Immersion solution is 
circulated at a rotating speed of 25-3 0 rpm. Then, the 
molding pin (2) greased in the greasing section (8) is 
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immersed in the immersion bath(l) for 5 -IS seconds, 
quickly transferred to a lower cooling system (3) (see 
Figs. 1 and 2) attached to a lower part of the immersion 
bath(l), and then kept for cooling for 5-10 seconds. 
5 Next, the molding pin (2) is vertically raised up to the 
upper cooling system (5) by an elevator (4) to left for 
cooling for 100-120 seconds (see Figs. 1 and 3). As shown 
as above, the flow of the coated film formed in the 
molding pins (2) is controlled by cooling air In the 
10 lower and upper cooling systems (3 , 5) . The temperature in 
the upper and lower cooling eyetems(3,5) is 15-20 " C, and 
the air-flow rate is 4-6 m/sec. 

Next, the molding pin (2) paseed through the upper 
15 cooling syetem(5) is transferred to a drying tunnel (6); 
dried at a relatively high temperature of 3 0-35 0 C and a 
air- flow rate of 8-10 m/sec for 60 minutes; and 
transferred to the processing section (7), taken out, 
cut, assembled and released to obtain the botanic 
20 capsule. 

The parameters of length, outer diameter and 
weight distribution of the capsule obtained in the 
present invention and the prior art gelatin capsule are 



3hown on Table 1. The value o£ length, outer diameter 
and weight of each capsule are averages of the values 
measured on 200 capsule samples of each size. 



Table l 





Gelatin capsule 
(Prior art) 


Botanic capsule 
(Present invention) 


Lcn9th 


Outer - 
diameter 


Weight 


Length 


Outer- 
diameter 


Weight 


Size 

00 


cap 


11.8I 


e .53 


125.2 


11.80 


8.52 


122.1 


Body 


20-18 


e.is 


20.19 


B.15 


Size 
0 


Cap 


11.12 


7.64 


97.3 


11.11 


7.63 


95.2 


Body 


16 .54 


7 .32 


18.48 


7.33 


Size 
1 


Cap 


9.72 


6.91 


77.2 


9.69 


6.90 


75. 1 


Body 


15.30 


6.63 


15.32 


6.62 


Sl2e 
2 


Cap 


9.18 


6.35 


64.3 


3.22 


\ 6.34 


62.2 


Body 


13.52 


6.08 


13 .49 


6. 06 



AS shown in Table 1, the botanic capsule of the 
present invention and the gelatin capsule of the prior 
art are within the standard ranges for length and outer 
diameter. The weight of the botanic capsule is 2 mg 
lower than the gelatin capsule, but has no problem when 
filling it in a filling machine. 
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Table 2 





Gel; 
(] 


atin capsule 
Prior art) 


Botanic capsule 
(Present invention) 


Water 
content 


13.5% 


12.0% 


10.5% 


6.0% 


4.5% 


3.5% 


Fracture 


None 


None 


3 


None 


None 


None 


<Filling Test Condition> 

Filling machine: Zanasi AZ 40; Vacuum: 25 cm hg; 
Filling rate: 32,000 each/hr; 
Number of filled capsules: 100,000 



Table 2 shows a result of filling test of the 
5 botanic capsule of the present invention and the gelatin 
capsule of the prior art. The test for 100,000 capsules 
ie commenced by using a filling machine (Zanasi AZ 40) 
under the conditions of vacuum of 25 cm hg and filling 
rate of 32,000 each/hr. As a result, the botanic 

10 capsules according to the present invention do not 
fracture even in low water content that is not more than 
10%, while 0.003% of the gelatin capsules of the prior 
art fractures in water content of 10.5%. This means that 
the botanic capsules according to the present invention 

15 have better fracture resistance in a low water content 
than the gelatin capsule of the prior art. 

Fig. 4 is a graph, which comparatively shows water 
content of a botanic hard shell capsule according to the 
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present invention to that of the gelatin hard shell 
capsule of the prior art, when the botanic capsule and 
the gelatin capsule are dried under the same conditions. 
It waa confirmed from Table 4 that the botanic capsule 
S of the present invention is more preferable than the 
gelatin capsule of the prior art when they are filled 
with water- absorbable or water-sensitive preparation, 
Gince the water content (3-7%) of the botanic capsule 
was much lower than that (12.5-16%) of the gelatin 
10 capsule. 



Table 3 





Initial 


One 
month 


Two 

month 3 


Three 
months 


Rem- 
ark 


Gelatin- 
capsule 
(Prior art) 


Appearance 


No 

problem 


No 

problem 


NO 

problem 


No 

problem 




Disintegration 


12.23 
mine - 


12 .30 
mins . 


12 .35 
mind . 


12. *0 
mins - 


Botanic 
capsule 
(Present 
invention) 


Appearance 


No 

problem 


No 

problem 


No 

problem 


No 

problem 


Disintegration 


17.08 
mine . 


17.11 
mine . 


17.06 
mins . 


17,10 

mine . 


<Storage Co 
Temperature 
<Disintegra 
Purified wa 


nditionp 

: 22~24*C, Humidity; 45-60% 
tion Conditions 

ter (pH 7); Temperature: 37 # C ± 2'C 



Table 3 shows stability of the botanic capsule 
according to the present invention and the gelatin 
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capsule of the prior art. Ae shown in Table 3, both the 
botanic capsule and the gelatin capsule have the same 
time course of stability. However, disintegration of the 
botanic capsule appeare about 5 minutes later than the 
5 gelatin capsule. 

Further, the botanic capsule can comprise coloring 
agents to show various colors like the gelatin capsule, 
and has no problem in printing distinguishable logo. 

10 

Effect of the Invention 

According to the present invention, gellan gum as 
a thickening stabilizer etably maintains the viscosity 

15 change of the solution and the uniform thickness of the 
coated film, and thereby the capsule in the filling 
machine is hardly separated. In addition, the botanic 
capsule does not fracture even in low water content. The 
botanic capsule has much lower water content than the 

20 common gelatin capsule. Therefore, they are more 
effective when filled with water-absorbable or water- 
sensitive preparation. Further, the flow of the coated 
film passed through the upper and lower cooling eyeteme 
can be easily controlled. 

25 
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What is claimed ia: 

1. A botanic hard shell capsule, which comprises 
18-22% of botanic cellulose (HPMC) as a principle 

5 component having a viscosity of 4-8 cps at a temperature 
of 20 0 C and a concentration of 2%, 0.8-1.2% of gellan 
gum as a thickening (viscosity increasing) stabilizer, 
0.05-0.1% of sodium citrate, 0.01-0.05% of glycerin as a 
plasticizer, 0.1-0.5% of sucrose fatty acid ester as an 
10 emuleifier, and 7G. 15-81. 04% o£ purified water, based on 
the total weight of the solution. 

2. Method for manufacturing a botanic hard shell 
capsule, which comprises 

15 a step of maintaining a solution for preparing a 

botanic capsule at a temperature of 55-60 * C while 
circulating the solution in the immersion bath of the 
capsule-molding machine at a rotating rate of 2 5-3 0 rpm; 

a step of immersing a molding pin in a solution o£ 

20 the said bath for 10-15 seconds and then cooling the 
said pin for 5-10 seconds by quickly transferring the 
said pin to a cooling eyetem attached to the lower part 
of the said bath; 
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a atep of cooling the said pin for 100-120 eecondB 
by vertically raising up it toward the upper cooling 
system to control the flow of the coated film to be 
molded in the said pin by the cooling air; 
5 a step of drying the molding pin at a temperature 

of 30-35 0 c and a flow rate of 8-10 m/sec for 60 minutes 
by transferring the said pin passed through the said 
upper cooling system to a drying tunnel; and 

a step of taking out, cutting and assembling the 
10 cried capsule in a processing section. 

3. Method for manufacturing a botanic hard shell 
capeule according to Claim 2, wherein the temperature 
and the air- flow rate in the lower and upper cooling 
15 systems are 15-20 0 C and 4-6 m/sec, respectively. 
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Fig. 1 
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Fig. 2 
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Pig. 3 
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No. bUbU l|v "f. li ° 



&y\ «*££(HPMC)fe S£ 20X5. fe£ 2% #b||oih 4 ~ 8cpe?J 3J§ A^Sfo*. $Qqa| 

100%£ 18-22% ««o||A4 M£W. £&#S°iS*|ie] «SaSS 0.8-1.2%. t*«J*M£«S 0.05-0.1%* 

Af§«j2.7^si|o! #Ej*aae 0.01-0.05%, ^jiisj *nr*isttfoii±6gst 0.1-0.5% a^oiiAi 9*u=? 

76.16-81.04% a^a e-tk 



^7|flj goi 4v*Lo| oi«cHii€ sf= SfHSfli masses £eoii aww £8*is cFgaf i>ck 



a«a| *IS4? st£ S&SS nis^i *ie *|ats|S£ ^£0|2. £ 2fe £ m*\M 
*ai««»ICH a^*loil aia y^4fe«S ufeM «q£o|o(. £ 3S £ law 4t&*8i €-«lS.Maioi yzts*loii si«i 



S*l. £ 10|| £A|g |N>|. 80-8StS< 9*11* 76.1 5-81 .04%# S7|(£A|sjx| Sf§)0|| * S7W& 7h£ 

"II 0.01-O.OS%, ffSR 0.1-0.S%* 31 ¥<XSt2. ©Pl«| ±)-Sg *!*£2E(HPMC)# 16-22% ^(HtftK *(*a| 
att7|&| $££• 300-350 rpm °£ 9f 30S2J SH^Ck 



30$ aa* #Se>*JSI« 0.8-1 .2% *2JSF * OA) 30S21 ayaq. ag}0| »S£IS ■££•§ 5S-60tS «*CH 5> 
5* «SH 45~48*ltt ^CH7| a|£iq. 



^CH7|?h «*S£|S £ 10|| £A|g lf*!3g7|?«2| §3)5(1)011 ?aSI2 25-30 rpmSj ^££ S^aie $ 

S<M?I3*1 S^SiS S5~60l3a ft*|A|2!cK o|o)Ai, nelo| a (Greasing) ¥<6)o||a| ae|o|^fi 3tJC(2)S SSjS 
(Don io~i6£2i aa|A|s * #ss(2)e At**) gaisd) *f«oi| =»ct« yi^±|(3)(£ 1 a> £ 2 as)e o| 
#-M*l 5~10£?J ch7|^eho||ai azt*n^. 0|O|Ai. aaiaeoiei(4)S gSeC2)§ #3+51 tfzt&*|(5)(£ 1 S! £ 3 & 
2)£ t*! &**\9\ 100-I20£?i CH?ltfe||o||Ai yz|*hc r . 0|S| |»0| #,*rEMr ^ zt&*l(3,5)o)| £|*1 yR§?|£*1 % 
8ffi(2)o|| gg£|^ S|«t3| loiect. o|ol| tf,«ta# (3.5)3| ££^, 1S-2013S *I2, 

4~6m/sec£ SCr. 



OIOW, a^c{« y|^*l(S)S *3tta4!Slfi(2)S 3£ Eia(6)£ SXa|2. af60£2i S£ 30-35t. 8-10 

m/sec a oimq g s S£s (7)s o|$sjoi asf. 8 eh % 2U3H>1 smb&ss*! «il2§cf. 

A/7|st ^o| xilag <N§g SOI, 2|§ 4' «e«s| gehgj a^if oimsK*) siom qcwgcK q?|Ai 

^ a<isi hoi. sig a giffli ^xife. ^ Afoisgs 2oo?h« 4ssg*KH Gtvti ae*ioicf. 



(n-200. *SB3*I) 





i2is mim) 










tilUI 






OOS 


a 


11.51 


8.53 


125.2 


11.60 


8.52 


122.1 


sa 


20.18 


B.15 


20.19 


8.15 


AH3I2 
OS 




11.12 " 


7.64 


97.3 


11.11 


7.63 


35.2 




18.54 


7.32 


16.4B 


7.33 


! 12 


3H 


9.V2 


" 6.91 


77.2 


9.S9 " 


S.90 ' 


75.1 




15.30 


6.53 


15.32 


6.62 


22 




9.18 


6. 35 


B4.3 


9.22 


6.34 


52.2 




13.52 


6.08 


13.49 


6.06 
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' £>7| 510)| L>EfU! ti[Sk £0| S ySSI &®JH #2H2| &«2| 3101. Slg€ *2»S$(iJl0l| 212 S^Oil SI 

oMte a««>l «t 2ms «£ *1 *4"h+tt 2iS4 S3 *rS# «l ©r^S ©S^r. 



[M2] 





lias ^-aj(SEjl) 








[l3.6% 


12.0% 


10.6% 


! |6.0% j|4.6% j3_6% J 


Haas 


las 


41S 


3?H 


|as fas 


jl<SS e|±£ 
J_9: ioe»* 


sc> : zanasi az 40 


25wiHq : 32.Q00?li/*l?> S3t: 



«PI S2^= S 2^ ^a« fi l 52 SH£, 2^a| g« 10°PH# « 

S?l Zanasi AZ 40 25a»Ho. £2^£ 32.000?HMI?}2l 6H±*W2i«. 3 3^ & #30il ±!« 

g ytfsi g^, io%oi*fai x|^5^^oiiai£ «hqc^oi ara*^i a^^s^. #e«si i^e {tie =refrtfoi 10.5% 
ei tww*i o.oo3%si nas^oi iw*w lajgj &*ioii »i$h j)^s©otiAi ma^oi ass 



H# t+efti! 5«2£. 3-7%S le|Q 12.5-16%°II «I«H ShS *1I 

qui eiatt ^w* ses m a=f -ssie *ss H<^a=4. 



W7 





2?HS i|3?HS ; 


gam 


SI 3 j|OI&«£ I0lgttl3 




SnS. j|l2§23£ |l2«30a 


12-&36* |12&40* j 






OlfcrfflS joi^&g j 


«5H£ ||17*0B£ fUftlia 


17*082 |17*102 ( 


<£3r2Ea>S£ : 22-2410. : 45-60%<S*H2Sa>§SH2a : S«l^(pH 7), •££ : 37t> 

: '±2x; 1 



#7\ 235 & #«a| W6*k l^S &^3| ef«« ej^SSI b|22sa1. ^H&^ iHlsf H^he I 



^o) s)s^ft| ^ifi- 3 sew ««^£a*l laRSl SS^Ioiiah o«oi S eaisis^ S«4. 

«?§oTi eve §e» w set mw, so. a«r§r*i«i «»e =i^ s i a 7 * ""^w ^ 



(67)SI?3I &9I 

*T»tM 

S*ll* 76.15-61 ,04%<HI. fi£20l5. fe£2% ^eHo||/H S£?M~6cp5*J «^r2=(MPMC)§ ?SS2 «W 

18-22% 5£S AMJ«2, «^|ol| §S£hS»ie! a&2(G«ttan Gum) 0.8-1.2%. USS(Sodiwm Cltrale) 

0.05-0.1%. S-a|A|ia 0.01-0.05% a *£WSJ Oll^eil SCSocrose Fatty Acid Ester) 0.1-0.59 
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Ho. 50b0' y 'r. 14 ° 



Btf %H?M2\ 25~30rpmSJ $2*1*13*1 «J£2 *£» §«tsj 55-eotS 

«9€!s C2 qg£ 3* SS. 30-35V . 8-10 m/sec£Ai Cf eoeu C3E*I?I 
*l| 2 Ifflll X£Oi*1. fcPI tf.WEMF tf^S?*ISI 15-20 TJS*1I!, 4~6m/sec £ *h& «JS S&flS 




8 7 
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